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[57] ABSTRACT 

A prosthetic socket 1 is made in a generally crescent 
shape with an outer cylindrical surface and includes 
horns 5, 6 which may be contracted, in order to allow it 
to be introduced, in the manner of a clip, in a cylindrical 
osseous cavity, where it is held by elasticity, without 
any ceinentinig. The anchorage of this type of prosthesis 
is made directly onto the bone, using materials with a 
Young's modulus very close to the Young's modulus of 
the sppngiosa tissue of the pelvis guarantees longevity 
of the anchorage, which is protected from loosening 
which may occur when cements of the methyl methac- 
rylate type or others are used, such as metal or ceramic 
materials designed to be self-fixing, but of which the 
Young's modulus is sufficiently different from the 
Young's modulus of the bone that mechanical stresses 
may occur causing loosening. The invention also relates 
to an artificial head of a femur of three part construc- 
tion. 

5 Claims, 8 Drawing Figures 
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, , BRIEF DESCRIPTION OF THE FIGXJRES 

mP PROSTHESIS AND ITS MEIHOD OF "'^ . • r *.t j i i ♦ 

YrmSG PIG- 1 ^ * perspecuve view of a cotyloidal element 

according to the invention; 
FIELD OF THE INVENTION 5 FIG. 2 is a side elevational view of the element in 

, . - FIG. 1 with a majority of tongues projecting from the 

The present invention relates to a hip prosth^is form- ^^^^^ ^^^^ purposely deleted; 
ing a joint for the head of the femur onto the pelvis. The ^ ^ ^.^^ j^^^ elevation of the same ele- 

prosthesis comprises a prosthetic cotyloidal element menf 

and a femoral element; the cotyloidal element is pro- ^-^^ cross-sectional view of an upper anchor of 

vided in order to replace the damaged cotyloidal cavity ^ femoral prosthesis; 

of the pelvis. The femoral element makes it possible to ^ ^ ^ ^ ^ preceeding 

re-constitute a spherical femoral head which is adapted figure; 

to the cotyloidal element. Its fittmg in place and the ^ |g ^ ^j^^ ^j^^ ^ Jq^q. anchorage for the 

equipment necessary for this also form part of this m- ^ j femoral prosthesis 

vention. FiG. 7 shows a cup-shaped element for this prosthe- 

BACKGROUND OF TOE INVENTION Reassembly of dements of FIGS. 4, fi 

Until now, hip prostheses have mcluded a cotyloidal femoral prosthesis partly in cross scc- 

. clement positioned in the cotyloidal cavity of the pelvis; 2Q tion, 

and fixine of the element to the pelvis bone being en- 

basing c^^^^ of the methyl methac^late ^^^SCRIFnON OT 

type, and making use of irregularity of the surface in EMBODIMENT 
contact with the bone, the irregularity being brought r^^^ device described below comprises elements of a 
about using a range of processes (small cuts, pitting, 25 hip prosthesis the implantation of which requires no 
scores and so on). The disadvantage of these processes cement of the methyl methacrylatc type or similar mate- 
lies in the fact that neither methyl methacrylatc nor the ^5 ^ j^gg ^wo parts: 
materials used to obtain a bond in the pelvic cavity has ^ cotyloidal element 
the same Young's modulus (elastic modulus) as the ^ femoral element 
spongy tissue of the pelvis. The principle of selffixing of 30 _ r-«t«i«i^oi WpmAnt 

the present invention is based on the proximity of the The Cotyloidal Element 

Young's modulus of the prosthesis to that of the spongy xhe prosthetic socket made of high density polyeth- 
tissue of the pelvis, making it possible to have two mate- yi^jje or other synthetic material (polyethylene incor- 
rials next to each other which are compatible. porating, in particular, molybdenum bisulphide) is fiash- 

The same problem arises with regard to the femoral 35 joned in such a way that its fitting to the patient ensures 
prosthesis where attachment of the prosthesis in the direct osseous attachment without the use of cement, 
medullary canal of the bone is provided using either, as jhe prosthetic socket 1 is made up of a cylindrical 
was the case for the pelvis, methyl methacrylatc which component terminating in the axial sense at two planes, 
compensates for the lack of match between the tail of one of which, the posterior or internal plane lb, is nor- 
the femoral prosthesis and the diameter of the medullar 40 mal to the axis of revolution of the cylindrical compo- 
cavity, or by using a metal prosthesis with a larger nent socket 1 and the other, the anterior plane, may 
diameter and having, as was the case for the pelvis, form an angle of approximately 15' with the normal for 
irregularities intended for correct fixing of the bone the axis. Viewed axially (FIG. 3), the socket has an 
onto these irregularities. overall circular exterior profile, and has an indentation 

Here, too, the difference in the Young's modulus 45 2, formed by a radial slot 2fl terminating in a cylindrical 
which exists between steel and methyl methacrylatc on opening 2b whose axis is offset both parallel to ^e axis 
the one hand, and the cortical bone of the femur on the of the cylindrical socket 1, the socket thus having the 
other, is such that under the effect of mechanical appearance of a horseshoe when viewed at this angle. 
strcsMS, loosening occurs leading to the need for further A spherical cavity 3 is machined (or formed in some 
complete surgical work. 50 other manner) in the anterior face, forming a seatmg for 

The femoral prosthesis concerned in this invention is a spherical joint. A plane portion 4 having a lateral face 
intended to be fixed not in the medullar cavity but in the 16 may be left around the cavity. In the edges 5,6 or 
spongy tissue of the femoral head and neck, by using a horns, of the socket 1 at the indentation 2 two holes 7,8 
mat^al of which the Young's modulus is close to that are provided for the location of a tool used for closmg 
of the spongy tissue (high density polyethylene). 55 the socket indentation 2 in the manner of a dip. In order 

Two small tongues in polyethylene are introduced to place the socket in the pelvis of the patient, a cybn- 
into the spongy tissue and, owing to their ielasticity, drical cavity of appropriate dimensions is hoUowed out 
become engaged with this spongy tissue so that an ossc- in the bone of the pelvis, at the place of the damaged 
ous growth is able to form around these tongues in jomt which is to be replaced. The dimensions of the 
polyethylene and provides longterm attachment of the 60 cylinder in the bone correspond to those of the socket, 
JroVthetic element. so that the totter can be mm^ 

At the pelvis end, additional attachment b provided after bemg driven m whilst it is held m place, 
using cUpfso that a dynamic comiection is made be- In order to facilitate attachment of the socket, m 
tween the cotyloidal element and the cavity which addition to the cUp action which mamtains the penph- 
recelvesit 65 ory" of the socket against the bone, the provision of the 

The description which follows, with reference to the flwible tongues 9a.9b polyethylene ensures long-term 
attached drawings, given only by way of example, will pssious attachment to these tongues, m view of the fact 
S^pl^^w th^ invention Ly be carried^ut; that the matiirial used (high density polyethylene) has a 
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Young's modulus close to that of the cotyloidal bone, element into the osseous cylinder, the clamp is opened, 

and modifications in the shape of the socket which allowing, owing to the elasticity of the material, the 

occur at each step win be transmitted by* the prosthesis periphery of the socket to be forcibly applied onto the 

in a harmonious way to the spongiosa of the bone mate- bone. 

rial surrounding the prosthesis. These tongues 9a, 9b 5 The diameter of the spherical segment, designed to 

which are between 0.5 and 2 mm thick and 2-3 mm : receive the prosthetic head of femur is a function of the 

high, are arranged in rows, separated from one another type of femoral prosthesis used which may be: 

either by several millimeters or by a simple cut of nar- either a prosthesis with a medullar shaft which may 

rower gap. , , „ ^ , . . . ^ or may not be fixed with cement; the diameter of 

«dS ™' '™''' CTransiators note) n«u^ufacture of the socket than correspondhig to 

The spatial arrangement of these tongues enables the type of femoral prosthesis used; 

them to be divided into 2 groups: or the femoral prosthesis described below, known as 

an upper group an anchored cup. 

a lower group The anchored cup has three separate parts: 

The upper group occupies the upper half or third of (1) The upper anchor 10 (FIGS. 4 and 5) 

the periphery of the socket. It consists of tongues 9a (2) The lower anchor 16 (FIG. €) 

arranged in planes parallel to the medial plane of the (3) The cup 20 (FIG. 7) 

prosthetic component Intra-osseous locking of these (l)Theupperanchormadeofhighdcnsity polycthyl- 

tongues is designed to stabilise the prosthetic socket in cne includes in a single part 10, a platform 11 for abut- 

the frontal plane. 20 against the femoral head. This ovoid-shaped plat- 

The lower group occupies the forward third or quar- form corresponds to the segment of the resected? femo- 

ter and the rearward third or quarter of the periphery of head at the upper part of the femoral sphej-e. The 

the socket. It consists of tongues 9b arranged orthogo- upper part of the femur is shown in hatched lines in 

nally with respect to the tongues of the upper group, i.e. pjQ g ^hc cup is fixed onto this platform mechani- 

tongues 9b are in planes passing through the axis of the 25 either by using small pins forming a 

cotyloidal joint (radial planes). •There is presumably an error in the Frcncy text here (Translaior^s 

Tlusarrangementoffthetongu^isusedforposition- S?t'?!:;'^cri.'^^»p'l.^r SS'Tol^^ 

ing the socket in the osseous cyUnder, First beanng niicrofusion or by machining. 

tongues 9b is introduced into the osseous cylinder, platform has an opening (12) through which the 

when the two edges 5 and 6 are brought together by 30 i^^^j anchor 16 (Fid. Q passes, 

means of an appropriate tool, such as a clamp driven jj^^ platform is extended by the upper anchor 18 

into holes 7 and 8. This is why the lower tongues are ^y^jj follows the upper edge of the femoral neck (FIG. 

arranged in planes passing through the axis of the cylin- con^^^i^ of a polyethylene shank of decreasing 

der forming the socket. Once the lower part is engaged diameter, its surface being provided with tongues 18 in 

m the bottom of the osseous cylinder, the upper part 35 -Qiygijiyiaic arranged according to the various diame- 

bcaring tongues 9a can be tilted by pivoting it on the ters of the shank. The distal part of this upper anchor is 

bearing surface of the lower part. The upper tongues 9i>. fotVed, and provided vwth a space between the two 

arc thus able to flex when passmg agamst the cyhndncal dements of this forkmg. At this forking the polycthyt- 

part of the osseous cavity. ' ^ . ^ ene tongues are arranged over a half-diametcr. so that 

In order to allow the an eior and postenor horns of 40 drawing together oftwo shank halves of the forking 

the prosthetic socket to follow the movements of the \ ^ j arrangement of the 

pelvic joint, the upper part of the cotyloidal component jol™. *^ » ^ h © 

can be provided with modifications of sh^pe in the form ^f this upper anchor requires: 

of indentations or changes m thickness, designed to thm irvMuumu^ wi« a^ILi 

down the bottom or roof of the said socket; the size, 45 ^ 'f^^^'T^^ "^^"^ 

KSrSltlL^S^^ th?Sr4,duringfitth.g^ 

"^er fitting in place of the cotyloidal prosthesis, the 50 the dfetal forking. The reabsorption the thread 

tongues resume their initial position due tS their elastic- will allow return of the mitial b.fidity as a r^ult of 

ity; the bone reforming aroiJnd these tongues ensuring a the elasticity of the material providing attachment 

goJ)d connection between the bone and the prosthetic under force m the honzontal plane of the distal part 

dement of this upper anchor, 

locking in place of the prosthesis is thus ensured: 55 2. The lower anchor is a polyethylene shank 16 also 

(1) in the frontal phme, by the upper tongues 9c; provided with tongues 16 arranged as previously over 

(2) in the saggital plane, by the tongues 9^ of the two successive diameters of the polyethylene shank and 
lower groups; spaced several millimeters apart. With theu: diameter 

(3) in the horizontal plane, by producing the cylinder decreasmg from top to bottom, these two shanks pass 
of the prosthetic joint in the form of a segment 60 throughtheopeningb the platform of the upp«- anchor 
which engages as a force fit in the segment of the and rest against the internal tissue and the neighbouring 
osseous cyUnder, hoUowed in the pelvis. spongy tissue (FIG. 8). The two anchors thus work by 

Positioning of the prosthetic joint is done using a traction for the upper anchor and by compression for 
clamping process in which, by drawing the horns to- the lower anchor. 

gether, first the lower part of the prosthesis contracted 65 3. The cup is of metal or made of a synthetic material 
by the drawing together of the horns is introduced, and compatible with theprosthetip socket It represents a 
then the upper part with the upper tongues iiBOTgagedm segment occupying approximately two-thirds of a 
the osseous cylinder. After penetration of the prosthetic q>heie. 
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At its upper part, it is machined so as to be hollow, leased so as to take its initial shape to elastically 

which enables it to adapt to the shape of the platfonn, a clamp said element into the bore cavity, 

peripheral catch engages with the external edge of the Z The prosthesis as claimed in claim 1, wherein holes 

platform and prevents rocking movements cup causing (7, 8) are provided within the end faces of said horns in 

it to tum inwards. The edges of the platform stabilise 5 order to draw the sides of the cotyloidal element to- 

the cup in the saggital plane. The outer diameter of the gether at the indentation. 

cup corresponds to the inside diameter of the cotyloidal 3. The prosthesis as claimed in claim 2, wherein the 

prosthesis chosen, or of the socket, if no cotyloidal outer cylindrical surface of the cotyloidal clement (1) is 

jjrosthesis is used. The size of the anchorages is selected furnished with radially outwardly projecting flexible 

as a function of the femoral epiphysis in question, sev- 10 flat tongues, said tongues including first tongues (9a) 

era! sizes are thus necessary by reason of the morphol- disposed on the surface thereof opposite to the indenta- 

ogy of the patient. tion (2) and positioned m planes parallel to the first end 

The osseous face of the cup will be formed in an foce and second tongues (9b) disposed on the sides of 

irregular manner in order to encourage complementary horns and being positioned in planes passing 

stabilisation as a result of growth of osseous tissue. 15 through the longitudinal axis of the cylindrical surface. 

Fitting of the prosthesis is carried out in the following 4 prosthesis as claimed in claim 1, further includ- 

ing a prosthetic femoral cup, said femoral cup compris- 

(a) location of the axis of the femoral coUar j^g an upper anchor made of an elastically deformable 

(b) formation of a spherical shaping in Uie femoral ^^^or comprising a platform (11) 
head using a hoUow cutter of smtable diame^^^^ 20 and an integral, elongated hooked shank (10) dependent 

(c) posmomng of a reconsttucted model allowmg therefrom, and wherein said pktform and said shank 
cuttmg of the upper end of the femoral head. ^^^^^ ^ ^t oomcal passage passing through said 

Using this model the path for the upper anchorage is ^^^^^ ^^^^ of sddhookod^ank. a lower 

formed, and when the upper anchor is m pkce. the ^^^^^ configured to and mounted within said 

lower anchorage is put m place through ^e platform. 25 ^ 

FmaUy. the cup is s^red onto the platform and the ^^^^^ Lid^assage and to the side of said shal (10) at 

'^T*^^ 'emorai neaa. remote from the plaform such that said lower 

1.aTp prosthesis for repladng a hip jomt by fitting "^^l'^' <^'^^^ '^"^ VV!l ^'''^>.'" 

a prothesS into a formed cylindrical bore cavity in thi 30 angle therebetween and wherem said end of the anchor 

pdvis bone, said prothesis comprising: shank remote from the platform ^ spht longitudmdly to 

a horseshoe shaped cotyloidal element (1) made of an l^Uerally separated parts which are slightly diver- 

elastically deformable material comprising a gener- ^^^^ "^^^^ unflexed. 

ally outer cylindrical surface, said cotyloidal ele- 5. A method for positioning a hip prosthesis compns- 

menthavingalongitudinalaxisandbemg delimited 35 ing a cylindrical cotyloidal element made of an elasti- 

by two end faces, said end faces comprising a first deformable matenal bearing smaD diameter mden- 

end face being substantiaUy perpendicular to the ^ithm the outer cylmdncal surface thereof to 

axis of the cylindrical surface, and a second end *<>™ ^ element of horseshoe shape, thereby allowmg 

face being oblique with regard to said longitudmal ^ perimeter diameter to be reduced, said method com- 

axis, said end faces forming on the cylindrical sur« 40 prising: 

face a longer side and a shorter side, said oblique hoiing a cylmdncal cavity within the pelvis bone 

surface having formed therein a cavity in the fonn whose cavity diameter is less than the outer diame- 

of a spherical cup, and said outer cylindrical sur- tcr of the cylindrical element, 

face being cut out on the shorter side to form an compressing the horseshoe shaped cylindrical 

indentation (2) definmg horns on respective sides of 45 cotyloidal element together by deforming the ele- 

the cut out allowing the perimeter of the element to mcnt elastically in order to reduce its diameter, 

be reduced by drawing together the horns (5, 6) engaging the cotyloidal dement into the bored cavity 

formed by the indentation; of the pelvis bone, and 

whereby, the horseshoe shaped cotyloidal element releasing the elastically deformed cylindrical element 

may be deformed elastically in order to reduce its SO to permit it to retain its initial shape such that it is 

diameter to permit it to be engaged into the bore elastically clamped into the bored cavity, 
cavity, after which the cotyloidal element is re- 

55 
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